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Hospice care is most appropriate when a patient no longer benefits from curative 
treatment and has limited life expectancy. These patients may suffer from any type of 
life-limiting illness, including end-stage cancer, end-stage heart disease, end-stage 
renal failure, AIDS and Alzheimer’s disease, among other illnesses.  Patients are 
managed for their pain and symptoms and home hospice care manages these patients 
in the comfort of their own home, enabling patients to spend their last days with 
dignity and have a good quality of life.    
 
Aim of study:  
To describe the home hospice patients at HCA Hospice Care (HHC) Singapore from 
2000 to 2010.  Description of home care patients in terms of their socio-demographic 
profile and diagnosis at admission. 
 
Methods:  
We reviewed the Electronic Medical Records of patients admitted into HCA Hospice 
Care from 2000 to 2010.   
 
Results:  
Patients had multiple admissions into HHC home hospice as identified in the EMR 
between 1 January 2000 and 31 December 2010 but we will only selected patient’s 
first admission into HHC for this analysis.  Of the 25,065 patients in the entire 
samples, 47.3% were males, 65.2% were married and 84.3% were Chinese.  50.9% of 
the patients died at home, 75.5% were referred from public hospitals, 53.9% of 
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primary caregivers were children and the mean age of the patients were 68.0 years. 
 
Amongst all cancer patients admitted into HHC, lung cancer (23.6%) was the most 
common principal diagnosis for admission, followed by colorectal (10.5%) and liver 
cancers (7.7%). Among non-cancer patients, renal failure (7.0%) was the most 
common diagnosis.   Among male patients admitted into HHC, lung cancer (29.6%) 
was the most common diagnosis, followed by liver cancer (10.8%), colorectal cancer 
(10.0%) and end-stage renal failure (5.5%).  For female patients, lung cancer (16.9%) 
was the most common diagnosis, followed by breast cancer (15.9%), colorectal 
cancer (11.0%) and end-stage renal failure (8.7%). 
 
Over the ten year period, HHC admitted between 1971 and 2740 patients; more than 
80% (89.9% to 96.2%) of the patients were admitted from public hospitals, more than 
60% of the patients are aged 50 years and older, increasing trend of primary decision 
makers were children (48.8% to 63.3%) and decreasing trend of spouse (32.7% to 
22.1%) and increasing trend of the patients are dying at home (28.9% to 39.1%) and 
decreasing trend of patients dying in the hospitals (71.0% to 46.4%).  There is an 
increasing trend of patients admitted to HHC with gynecological and prostate cancers 
and advanced renal disease. 
 
Compared to patients referred by acute care private providers, patents referred by 
community providers and private primary care providers is more likely to die within 6 
months of admission.  Patients who were separated or remained single were more 
likely to die within 6 months of admission as compared to patients who were married.   
Ethnicity is significantly associated with death and patients who appointed themselves 
as primary care decision maker were highly associated with dying within 6 months of 
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admission.  Cancer patients were less likely to die within 6 months of admissions as 
compared to non-cancer patients. 
 
Conclusion:  
In summary, there is an increasing trend of home palliative care referrals and home 
palliative care patients dying in their own homes from 2000 to 2010.  Families, 
especially children and spouses are important in healthcare decision-making for 
palliative care patients.  Patients with non-cancer diagnoses appear to be an area of 
underserved need that home hospice services in Singapore need to address. 
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Singapore is an island with a population of 5.31 million in June 2012, comprising of 
3.82 million residents with Singapore Citizen or Permanent Resident status and 1.49 
million residents with foreign citizenship. The resident population is made up of 
74.2% Chinese, 13.3% Malays, 9.2% Indians and 3.3% other ethnic groups.1 Among 
all deaths in 2012, 97% of the deaths of the residents were 45 years and above.  
Cancer was responsible for 30.1% of deaths from all causes and was the top cause of 
death followed by cardiac related diseases1.  Coupled with an aging population, 
providing good palliative care to those with advanced disease in Singapore is thus an 
important priority to reduce the utilization of healthcare service and help patients and 
their families prepare and plan for the eventual death. 
 
The World Health Organization defines palliative care (PC) as “an approach that 
improves the quality of life of patients and their families facing the problem 
associated with life-threatening illness, through the prevention and relief of suffering 
by means of early identification and impeccable assessment and treatment of pain and 
other problems, physical, psychosocial and spiritual.”2 In this research, the terms 
“hospice” and “palliative care” or “palliative medicine” will be used interchangeably. 
 
There are 4 types of PC services available in Singapore namely, acute hospital 
palliative medicine services, community in-patient hospices or hospital palliative care 
units, home hospice and day hospice services.  As home is a preferred place of death 
for many patients with advanced disease3, home hospice  services play a pivotal role 
in providing care to such patients.  In 2013, a population white paper4 projected a 
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growth to 6 million in year 2020 for the total Singapore population with 4.1 million 
Singapore citizens residing in the island-state, indicating a likely significant growth in 
the downstream demand for health care services and with an increasing percentage of 
elderly and the population living longer, demand for home hospice services is likely 
to increase.  Hence, examining past trends in home hospice services is a useful 
approach to understanding likely future PC issues for such services in Singapore.  
 
HCA Hospice Care (HHC) is the oldest and largest 24-hour home hospice service in 
Singapore providing day hospice, home hospice and palliative care island-wide to 
patients with end-stage disease and support to their families including bereavement 
services.  Our study is focused on the home hospice service that HHC is providing.  In 
2010, nationally there were 3595 new referrals for home hospice and HHC received 
2371 new referrals.  HHC had admitted 65.9% of all new home hospice care patients 
and they are the largest in geographical coverage and highest percentage share of all 
home hospice patients in Singapore.  HHC patients are managed by multidisciplinary 
teams comprising doctors, nurses, medical social workers, counselors and volunteers, 
who visit patients and their loved ones at their own home till the patients’ demise with 
and for some patients bereavement support is provided as well. HHC co-manage 
patients with other agencies when required and there is no limitation to the duration of 
stay for patients in the HCC programs. Government funding for palliative care is 
limited to 12 months but it can be extended when justified by patient’s needs.  To 
better manage all patients with the limited manpower resources available in terms of 
doctors and nurses, HHC discharges patients who do not require further home hospice 
care (e.g. they are stable and symptom free for 6 months or more) and leave the 
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follow up care with their primary physician.  Patients have the option to be re-referral 
back to HHC when required as determined by the primary physician or the family.   
 
Notably, HHC has implemented an electronic medical records system since 2004 
capturing the social, demographic, clinical and home visit details of all patients under 
their care, serving as a useful repository to study home hospice service trends in 
Singapore. Records earlier to 2004 were manually transcribed into the HHC 
electronic database. 
 
With this background, this study aims to examine the trends in the socio-demographic 
profiles, death locations, and principal diagnosis using retrospective data from 
patients referred to the HHC home hospice service over an 11-year period (2000-
2010).  Understanding these trends in home hospice patient profiles may guide the 
future development of hospice and palliative care services, healthcare policy and 





2.1 The Birth Hospice Care 
 
During the early days of civilization and trade, traders and religious traveled 
extensively to and from Europe to the Far East.  These groups traveler take the same 
route and it is long and treacherous.  Many of these travelers tend to fall sick and die 
along the way.  The religious groups seeing the need to provide sustenance and shelter 
to travelers who are in need of such services but cannot afford it, setup outpost to 
provide solace to them5.  Seeing that these outposts were reaching out to many people 
in need and was a useful avenue to spread the religion, they adopted similar concept 
of providing spiritual guidance and solace to the sick, injured and dying within their 
community.  This service was growing in popularity and was known as hospitium (in 
Latin hospitality, inn or lodging) or hospice care as described by Leming and 
Dickinson6.   The Knight Hospitallers was one such religious group who adopted the 
practice of providing spiritual guidance and solace to the travelers in the outposts and 
within their community.  At the same period, a Roman matron also opened her house 
to travelers, sick and poor as a Christian commitment help this group and called it 
‘hospice’ which is referred to as the relationship developed between the host and the 
guest or stranger as true hospitality.   
 
As the numbers grew, the Knight Hospitallers realize that the dying and sick required 
different kinds of emotional and spiritual support. The care for the dying involved 
prayer, solace and religious preparation for death and helping the families understand 
that death is predictable and natural progression of one’s life.  The care for the sick 
involves prayer, solace and nursing support for the patients to improve their current 
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health status.  Increasingly the care for dying was accepted as part of the social norm 
for all the communities7, 8 and adopted as a way forward toward prepare for the 
eventual death.  Throughout the 19th century, hospice care was looked upon as a 
shelter for the critically ill, disabled and dying.  Basic nursing care was provided in 
these hospices as a by-product of the conditions but the main focus was centered on 
saving the person’s soul7, 8.  In the late 1800s, the Sisters of Charity at Our Lady’s 
Hospice9 was one of the organizations provided care for the dying patients focusing 
on reducing pain, surrounded by staff, family and friends outside the hospitals9 as a 
complete way to help the patient and family prepare for death in their own home.  
 
2.2 Modernization of Hospice Care 
 
Hospice Care began with a focus on the care for the dying to the travelers in the 
outposts.  In the late 1950s, Dame Cicely Saunders pioneered the development and 
improvement of nursing care for the dying with holistic concept of care.  It all began 
when she was had an encounter with a dying patient with cancer (David Tasma) in 
1948 where she had spent his last dying days speaking to him and understanding the 
needs of a dying patient.  During the last days of managing him to the end of life, 
David Tasma had challenged her with two basic principles while caring for him: to be 
a window in her own home and to have what is her mind and heart.  What these meant 
were a. to have openness in communication which includes the communication 
between him and the rest of the care team and after he dies and b. to be fully 
commitment to everything of the mind; research learning full scientific rigor, coupled 
with deep valued friendship and the ability to demonstrate vulnerability in front of 
another. Having better understand the needs of dying patient, Cicely Saunders 
pioneered the change in the way care of the dying focusing on helping people live 
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until they die with their needs and their potential needs are met as fully as possible 
and to die peacefully. 
 
Cicely Saunders’s pioneering work started at St Luke’s Home for the Dying Poor 
where she worked as a nurse for 3 years, social worker and later as a doctor focusing 
on care for the dying.  St Luke’s modus operandi were “do not write off the poor or 
dying but of each individual patient and the desolate family left at home with no 
welfare state help” which provided additional support for her pioneering work in care 
for the dying.  After working at St Luke’s for 7 years where she had laid the 
foundations of palliative care and raise the enough money to build St Christopher’s 
Hospice, the first modern research and teaching hospice, which was to focus on the 
second principle that David Tasma had challenged her in the care for dying.  During 
the development of St Christopher’s Hospice, Cicely Saunders had collaborated with 
many professionals from different disciplines.   It was through the collaboration with 
Dr. Colin Murray, a psychiatrist, and recruiting all the patients admitted into St 
Christopher’s Hospice that they learnt that a patient’s pain is not limited to the 
physical pain, which could be treated by a cocktail of medication.  It was the 
emotional and social pain coupled with the spiritual need for security, meaning and 
self-worth that is causing more pain and often undiagnosed and untreated.   This view 
was echoed by Peabody who wrote, ‘The treatment of a disease maybe entirely 
impersonal; the care of a patient must be completely personal’10.   Cicely Saunders 
also realized that caring for the patient till demise is only one portion of the work 
done.  There is another portion that is equality critical i.e. the family members who 
have to deal with the loss.  St Christopher’s Hospice started providing bereavement 
services to the family as part of the holistic care for the dying patient and was 
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received by opened arms from the family. St Christopher’s Hospice found that 
regardless of how effective, compassionate care of the last stages of life can bring 
lasting comfort to the survivors even though nothing can take away the loss itself.  
This model of palliative care started propagating throughout the world starting with 
cancer patients as the prognosis was fairly well documented and could be planned.  It 
soon became a standard care for cancer patients in local healthcare systems due to the 
increasing absolute number11.  
 
2.3 Palliative Care in the U.S 
 
Hospice12-14, by Medicare definition, is “compassionate care at the end-of-life, that 
involves a team oriented approach to expert medical care, pain management and 
emotional and spiritual support expressly tailored to the patient’s needs and wishes 
and this support is extended to the patient’s loved ones as well”15.  The eligibility 
criteria for Medicare Hospice Benefit is patients must be certified by 2 physicians to 
be terminally ill with life expectancy of six months or less if the disease runs it 
normal course.  The organic growth of palliative care in the U.S was not based on 
systematic planning but resulted largely from the incremental additional delivery 
models as new need arose.  Palliative care started as a community-based hospice care 
providing care and support to patients who could not leave their own homes due to 
their conditions.  Acute inpatient hospice was added because patients often needed 
treatment and assistance in acute inpatient facilities as their own homes were not 
equipped with the necessary equipment14.  The pioneers of palliative care for cancer 
patients in US were Hospice Inc. in New Haven Connecticut and St Luke’s Hospital 
in New York.  Both organizations begun primarily caring for palliative care cancer 
patients in their own homes and selected number patients at local hospital for time 
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limited intensive follow up care.   There were no dedicated services or beds in the 
hospitals to care for these patients.  As the demand increased over the years, more 
organizations setup care for palliative care patients all over the US and more than 
3600 hospices have been setup to provide community based hospice care. In 1982, 
Medicare recognized that hospice care was an integral component of healthcare 
delivery and setup Medicare Hospice Benefit.  This benefit was to provide funding 
and support to recognize that community based hospice care as an integral component 
of end-of-life care in the U.S. healthcare delivery14.  
 
The Medicare Hospice Benefit12, 13 provides basic funding and support for hospice 
care.  It has several limitations which include a. Inpatient teams falls short in 
addressing longitudinal needs across all subsequent settings for care; b. Hospital 
environment makes it difficult to comprehensively assess the needs of palliative care; 
c. Hospital palliative care programs reach is insufficient; and d. Inpatient palliative 
care tends to be surfaced too late in the course of decompensated illness.  Studies 
published by Rabow et al16 and Follwell et al17 show that patients with advanced heart 
failure, chronic obstructive pulmonary disease and cancer demonstrated significant 
symptom improvement and greater comfort in the last two weeks of life, maintenance 
of performance status and better long-term outcomes for caregivers.  To address the 
issue of care facilitation across settings, outpatient palliative care clinics have been 
introduced. The limitations of the outpatient palliative care clinics are the reliance of 
patients travelling to the clinics and limited operating hours of the clinic.  Kamal et 
al14, recommends that for the U.S palliative care system to be successful, it would 
need to be consistent across transition, prognosis-independent and collaborative and 
coordinated.  Better integration was needed where elements supporting the patient are 
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organized around them and their families focusing on meeting the needs and 
regardless of timing.  To achieve this, there must be system level planning to identify 
the strength and weakness of the current system.  Services and funding must be 
tailored to heterogeneous population with needs catered for regardless of prognosis, 
diagnosis or point along the disease trajectory.  There must be a central coordinating 
body delivering the care through an interdisciplinary team of physicians, nurse 
practitioners, social workers, pharmacists, chaplains and others who can conduct 
multi-dimension assessment and deliver comprehensive management plans.   
 
The Kaiser Palliative Care Program18 is one organization in Southern California 
which has implemented such as model. The patients are admitted into this program 
are generally 65 years and above with prognosis of 6 months or less, mainly cancer 
patients with a small percentage of advance disease patients, and they covered by 
Medicare and financed by Medicaid or private insurance or donation18.  The average 
length of stay is between 48 and 51 days, the mean length of stay was 26 days18.  The 
initial results have shown increased patient satisfaction, reduced emergency 
department visits, fewer hospital days and overall reduction of medical services.  
Other new models of palliative care such as Project ENABLE model, targeted patients 
has diseases with typically poor prognosis namely lung, advanced gastrointestinal and 
metastatic or recurrent breast cancer.  The project has shown improved quality of life 
and mood of patients receiving palliative care in addition to those reported by Kaiser 
Palliative Care Program.   Project ENABLE has also demonstrated that with 
integrating palliative and hospice care into routine oncology care and the 
patient/family palliative care workshop, the patients and their families are better 
educated on the disease and the management during the last days and post death19, 20. 
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2.4 Palliative Care in Australia 
 
The beginnings of palliative care in Australia like that of Europe started with the 
delivery of nursing care to convicts and free settlers under colonial rule in Australia.  
The Irish Sisters of Charity provided a place of rest along the journey to death also 
known as ‘hospice’.  With minimal government funding, the Irish Sisters of Charity 
relied on goodwill and donations to provid hospice to the poor in the three main states 
of Australia: New South Wales, Victoria and Queensland.   Through their work, they 
realized that the majority of the care was for the sick and little was done for the dying.   
They started opening the doors of the hospitals and their homes to care for dying to 
practicing and non-practicing Christians who needed help with the aim of saving their 
prior to death21.  As the population grew, the demand for such services increased and 
the sisters started to extend their care for all religious denominations and non-
believers.  In the 1970s, the Sisters started adopting a more structured approach to 
palliative care similar to that pioneered by Cecily Saunders with the focus on inpatient 
hospice services.  In 1980, the Melbourne City Mission spearheaded the 
redevelopment of the palliative care in Australia and transformed service provision7.  
Government expenditure for palliative care was increase substantially to provide 
better care and was outcome driven.  Private sector funding was sought to experiment 
with some new models of care and expanding coverage of existing services like 
inpatient hospice within a nursing home which focused on aged persons and dying 
person with or without life limiting and establishing homecare services for the 
northern suburbs as traveling to inpatient care setting was challenging due to the 
expansive geographic distance.   The Australian Association for Hospice and 
Palliative Care was setup in 1991 to be the national coordinating body for all hospice 
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and palliative care workers and efforts in Australia.  The association has helped 
formulate many initiatives with the government such as a. 1987 Victorian 
Parliamentary Committee’s recommendation for the patient’s right to oppose 
extraordinary and heroic attempts to keep them alive; b. Medical treatment act on the 
person’s right to refuse treatment; c. Launch of the Medicare Incentive Package which 
started funding homecare palliative care programs which amounted to $1.5 million in 
Victoria; and d. Setting up of the Standards for Hospice and Palliative Care provision 
in 1994 which focused on people dying with cancer and the use of multi-disciplinary 
team to help manage the people till death7.  Ten years after the standards were 
developed; the Australian government recognized that people with chronic or life-
limiting illness, apart from those diagnosed with cancer, will also benefit from the 
multi-disciplinary approach for palliative care.   The standards were subsequently 
extended to widen the scope beyond cancer patients.  The Australian government also 
started funding a program to promote the adoption of palliative care by equipping the 
primary care practitioners with the knowledge and specialist expertise that is needed 
to practice individualized care.  With this effort, the government hopes to build 
partnership with the community to increase compliance with government guidelines.    
 
2.5 Palliative Care in Hong Kong 
 
From studies published on Hong Kong residents, the top two causes of death for 
elderly were cancer and organ failure22.  Organ failure had a lower rate of functional 
status decline as compared to cancer over the last twelve-month period before death23. 
The current palliative care service serves more than 50% of all cancer deaths per year 
through the different services i.e. home care, outpatient, day care and inpatient 
palliative care units with the focus of keeping the cancer patient and family in the 
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community22. Palliative care services was first setup in Our Lady of Maryknoll 
Hospital in 1982 through goodwill funding with minimal support form the 
government24-26 looking after cancer patients at the end of their life.  As the demand 
for services increased coupled with the limited beds in the hospitals, the providers 
brought the services to the patient’s home through the homecare palliative care team 
and expanding the services further then the need arose. The Hong Kong government 
also took proactive steps to revise the funding mechanism, infrastructure development 
and service development plans to include inpatient, outpatient, home care, day care 
and bereavement care in addition to acute care 25, 26 for cancer patients. In 1994, the 
Hong Kong government passed a bill to appoint the Hospital Authority to provide 
funding and coordinate palliative care to address the insufficient funding for palliative 
care and lack of palliative care providers.  
 
In 2004, the Medical Services Development Committee made a recommendation to 
the Hospital Authority of Hong Kong on the Service Development and Organization 
of Palliative Care27 which includes:   
1. Each healthcare cluster should formulate a comprehensive 
palliative care service; 
2. A cluster-based palliative care consultative program to ensure 
provision of palliative care to all patients in need and facilitate 
smooth transition to curative to palliative treatment; 
3. Defined career pathways should be defined for all in palliative 
service;  
4. Training should not be limited to family medicine trainee but 
including private doctors in palliative care; 
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5. Establish standards and guidelines that are evidence based; and  
6. Obstacles for dying at home to be removed and multi-sectorial 
involvement to realize palliative care as a norm. 
 
The Hospital Authority accepted these recommendations and further refinement on 
the current plans for palliative care is in progress.   In addition, recommendations 
from Hong Kong College of Physicians as part of the restructuring of palliative care is 
the extension to non-cancer patients and take into consideration of ageing population 
and prevalence and morbidity of chronic progressive diseases27.     
 
2.6 Palliative Care in Singapore 
 
From the early 20th century till 1975, the very poor and sick migrants in Singapore 
would live the last day of their lives at the death houses located in Chinatown on Sago 
Street.  The death house consisted of living space on the first level with a funeral 
parlor below and along the street there were shops that sold paraphernalia used for 
funerals.  With the redevelopment of Sago Street and the problem of aged and sick 
destitute in a maturing population growing, these people had nowhere to go.  The 
Sisters of Franciscan Missionary of the Devine Motherhood (FMDM), with the 
mission to provide a place for the aged and sick destitute to die with proper material 
and spiritual comforts28, developed a facility in Mandai to provide an alternative for 
this group of people.  In spite of their Christian origins, they admitted persons of all 
religion true to their mission and made provisions for other religious practice to be 
performed as part of the dying wish for the patients.  St Joseph Home in Jurong setup 
a palliative care unit within its nursing home to care for terminally ill patients29.  The 
demand for hospice care was increasing and the sixteen beds set aside was insufficient 
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to cater to the patients outside of St Joseph Home, as such a volunteer hospice home 
care group spearheaded by Dr Cynthia Goh was formed from within St Joseph Home 
in 1987 to provide help and support to patients in their own home as patients were 
sent home without any support.  Realizing that there is an increasing need for home 
hospice service in Singapore, Dr Anne Merriman together with a group of volunteer 
nurses started providing such services to patients in their own home and using her 
home as the base where these nurses would meet and prepare for patient visit.  By the 
late eighties, they were caring for about 400 patients and this lead to the formation of 
Hospice Care Association in 1989 (now known as HCA Hospice Care).   HCA 
Hospice Care through funding from Community Chest of Singapore was formed with 
a primary aim to provide home hospice30 as a continuum of the pioneering work 
carried out by Dr Anne Merriman. In 1995, the Singapore Hospice Council (SHC) 
was formed to incorporate and assist all voluntary organizations that provide hospice 
and palliative care with the aim to improve lives of patients with serious life-limiting 
illness, supporting their families, providing caregiver training and raising awareness 
of hospice and palliative care.  Today the SHC provides a consolidated front for all its 
members in dealing with government and international agencies29 to promote 
palliatve care in Singapore. 
 
In Singapore, there are 4 main types of Palliative Care: Acute Hospital Palliative 
Medicine Services, Community Inpatient Hospices or Hospital Palliative Care Units, 
Home Hospice and Day Hospice Services.  Apart from the hospital run palliative care 
services, the community based services are all run by VWO.   
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Table 2.6-1 – Summary of Hospice Care Providers29 
 
Home hospice services in Singapore are largely run by voluntary welfare 
organizations (VWO) and funded by government subsidies as well as philanthropic 
donations.  The services run by VWOs, with the exception of medications and other 
patient care-related consumables, are provided free of charge to the recipients; unlike 
community inpatient hospice or day hospice services where patients will be 
subsidized by the VWO if the patient cannot afford the fees.   The summary of the 
charges for hospice services is as follows: 
 




Assisi Hospice, Bright Vision Hospital, 
Dover Park Hospice, St Joseph’s Home 
& Hospice 
Subsidized based on  
Means –Test 




HCA Hospice Care, Agape Methodist 
Hospice, Assisi Hospice, Metta Hospice 
Care, Singapore Cancer Society Hospice 
Care 
Free of charge 
Table 2.6-2: Summary of Charges for Hospice Services29 
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In 2010, the Ministry of Health (Singapore) (MOH) commissioned Lien Center for 
Palliative Care to formulate a National Strategy for Palliative care headed by A/Prof 
Pang Weng Sun together with representatives from the restructured hospitals, 
hospices, home care Agency for Integrated Care (AIC) and MOH.   Findings from the 
committee showed that patients with life-limiting illnesses have physical, 
psychological, social and spiritual needs and these needs interact with each other in a 
complex way.  Apart from the needs specifically related to the patients, the families 
and caregivers would require some form of support while the patient is still alive and 
after the patient dies.  The committee made 10 recommendations from the national 
strategy for palliative care31 
1. Identification of Patients with life-limiting illness 
All health care institutions need to have a system to identify the patients with 
life-limiting illness and it should not be limited to cancer patients but include 
non-cancer patients. 
2. Systematic / Protocol based Approach for patients with life-limiting 
illness 
Healthcare professionals caring for patients with life-limiting illness will be 
properly trained and equipped with the medical and social support for these 
patients using palliative care approach. 
3. Seamless care transition across settings and over time 
The delivery of palliative care will be Regional Health System (RHS) based 
with effective collaboration between the public, private and Voluntary Welfare 
Organization Sector (VWO) and between acute and community care.  There 
needs to be clearly defined roles, responsibilities and admission criteria 
amongst the different providers in the RHS. 
 17
4. Affordability of Palliative Care 
Palliative Care should be made affordable to the patients who require the 
service.  The financing structure needs to be portable to support the delivery of 
good quality, appropriate and affordable palliative care regardless of site of 
delivery. 
5. Adequate trained healthcare processionals 
Appropriate avenues should be made available for all levels and disciplines of 
health care professionals to ensure that adequate training opportunities are 
made available.  Palliative care training needs to be incorporated into the 
training curriculum for all doctors, nurses and allied health professional to 
ensure new health care professionals have basic knowledge in palliative care. 
6. Adequate capacity to meet the palliative care needs of patients 
Service providers should calibrate in patient hospice beds to meet the needs, 
home hospice providers to provide adequate provision to meet the needs of 
palliative care patients.  Nursing homes will be required to increase the 
capability to take care of end of life patients. 
7. Localized standards of care to ensure the delivery of good quality 
palliative care 
Develop a localized evidence-based standard of care and common outcome 
indicators.  Establish accreditation system for palliative care service providers. 
8. Acceptance and public awareness of palliative care service 
A national coordinated and concerted effort to promote awareness of palliative 
care.  Incorporate grief and bereavement initiatives into the regular activities 
to promote hospice and palliative care. 
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9. Promote palliative care research to improve quality and informed 
policy making 
Promote research on palliative care interventions and service delivery to 
improve the quality of specialist and general palliative are and inform policy 
making. 
10. Leadership and governance to guide the development of palliative 
care services in Singapore 
Establish a leadership and governance structure to ensure oversight of the 
development of palliative care services locally. 
 
AIC was subsequently tasked by MOH to operationalize the development and 
implement the recommends by the committee.  Advanced Care Planning (ACP) and 
HOME project are two such initiatives that have been launched as a result.  HOME 
project is an extension of care for patients with terminally ill conditions, excluding 
cancer as cancer patients are well taken care of by the current providers.  Together 
with HOME, ACP provides training to hospital, nursing home, home care and 
community hospital staff to equip them with the necessary skills to start ACP at an 
early stage.  Standardized patient recruitment protocols have been setup to enable 
patients to make their choices early.  These programs are in the early stage and early 
results show that patients in the HOME and ACP have reduced hospital admissions, 
reduced invasive procedures done and family members are fully aware of the wishes 




2.7 HCA Hospice Care 
 
HCA Hospice Care was set up in 1989 with the mission to provide comfort and 
support to patients with life-limiting illness, regardless of age, religion, ethnicity, 
nationality and financial status30.  HCA Hospice Care is the oldest home hospice 
service care provider in Singapore.  Unlike the other providers who have expanded its 
services to include home hospice due to the overwhelming demand for in-patient 
services, HCA Hospice Care’s mission has been focused on home hospice care since 
inception.  It has become the largest 24-hour home hospice service in Singapore 
received about 66% of all home hospice referral in 2010.  HCA Hospice Care has 
been supported by the government throughout its development through funding and 
leadership.   
 
HCA Hospice care’s service provision is an adapted and localized form of the modern 
palliative care championed by Cecily Saunders.  HCA Hospice Care team is a 
multidisciplinary team comprising of in-house doctors, nurses medical social worker 
and at times working with partners to provide spiritual counsellors and volunteers.  
The extended team will start engagement and visiting the patient after the initial 
assessment is conducted by the nurse and social worker.  The assessment of needs and 
desires of the patient and family would be articulated and discussed with the care 
team.  After the team has derived the care plan the extended team would make contact 
with the patient and family and follow up with visits and support them along the way.  
This would be continued till after the patient pass way and bereavement services for 
the family would be provided.  From the start of service in 1989, HCA Hospice has 
been providing support and care for patients with cancer.  Like many of the other 
services, the referring sources mainly came from the acute hospitals and the patients 
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were requesting to die at home and HCA Hospice could provide this service to meet 
the patient’s needs.   With the increasing knowledge of HCA Hospice service 
amongst hospital doctors, patients’ with longer prognosis were slowly referred to 
HCA Hospice care.  As the demand for HCA Hospice services increased and due to 
manpower limitations, HCA started day hospice services to provide support to 
patients who were not as critically ill and were still mobile and could visit the day 
center for some services and support.  As such HCA Hospice care today provides 
home hospice and day hospice care to its patients.  While HCA Hospice has no 
restriction on age for admission, HCA Hospice is not actively seeking admission of 
pediatric patients (aged <20 years) as there are special programs in the children’s 
hospital that looks after palliative care for pediatric cases.  However, HCA Hospice 
will evaluate and admit cases based on special circumstances. 
 
Like all hospice care providers around the world, HCA Hospice Care is a voluntary 
welfare organization; primary source of funding is through charitable donations.  
HCA Hospice Care also obtains its operational funding through the Community Chest 
of Singapore, government of Singapore mainstream funding and program funding 
through ToteBoard. With these funding, HCA Hospice Care is able to provide home 
hospice care free of charge to the patients and day hospice at a minimal fee to its 
patients.  New programs that HCA Hospice Care launches will be funded through 
program funding either from the government or charitable organization seed funding.   
 
2.8 Profile of Home Hospice Patients 
The evolution of Home Hospice stems from a need due to space constrains and/or 
manpower constrains from the inpatient hospital programs; in addition to the first 
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alternative of developing outpatient hospice care has limitation due to the mobility of 
the patients.  The majority of the home hospice programs look after patients with long 
prognosis of condition decline and there is limited urgent care needed during the 
course of decline until the later stage of disease progression.  Similar to the HHC 
program, the majority of the patients in the Kaiser Palliative Care Program18, Project 
ENABLE19, 20 and  Hong Kong Palliative Care Program22, are cancer patients and 
these patients have prognosis of 6 months or less.  Majority of the patients suffer from 
lung, upper and lower gastrointestinal and metastatic or recurrent breast cancer and 
few patients are admitted for advanced organ failure or other life limiting 
conditions18,19, 20,22.   These conditions tend to be associated with age related 
conditions and patients are reported to be mainly 50 years and older.    In Singapore 
the most common cause of all death is cancer and secondly cardiac related 
conditions1.   Similar to the programs developed in the US, Hong Kong and Australia, 
the majority of the patients managed are cancer patients from the onset of the 
development and even till today the data from this research shows that the majority of 
the patients are cancer patients and increasingly advanced renal conditions patients 
are receiving home hospice care. 
    
2.9 Conclusion 
 
Through the development and modernization of palliative care, the focus has been on 
cancer patients because cancer is one of the top causes of death, the ability to project 
the disease pattern and the corresponding relative disability.  This has been used to 
project the potential funding required to support the patient in the community.  In the 
U.S and Australia, community palliative care funding has been demonstrated to 
reduce the overall healthcare cost.  As the healthcare utilization is higher towards the 
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end of life, the average funding span is up to 6 months for all the countries reviewed.  
From the onset of palliative care development, it has been the religious groups who 
have started providing this service as part of their mission.  The religious groups 
secure funding through goodwill and donation drive.  This is only sufficient to sustain 
the initial setup and operating of the program.  It was noticed that the demand for such 
service has been increasing as soon as the program is made available.   Longer term 
sustainability of the program is in doubt unless the government provides some 
funding as seen in the U.S, Australia and Hong Kong.  Governance and 
standardization of palliative care delivery is required when government funding is 
provided.    In Singapore, with government intervention that we have seen the 
formation and  development of hospice care movement in Singapore30. However more 
effort needs to be put in place for clinical development, standardizing of admission 
criteria and delivery of care.  Although there are efforts at the ministry level to 
coordinate and deliver palliative care these efforts are focused on target area like care 
protocols and care transition across settings, there is insufficient data available to 
provide insights to the patient’s needs and demographics for further policy 
formulation and refinement.  Transition of care between settings is very important for 
the provision of palliative care.  It is not sufficient for providers to provision the care 
independently but it must be folded in the design of the healthcare delivery system 
stemming from acute hospitals to the community.   In Singapore recent years, through 
the development of Regional Health Systems, palliative care has become an integral 
component in the system design and delivery. 
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This thesis hopes to provide the additional information on patient’s care needs and 
demographics to further support and supplement the development efforts for palliative 
care development through the national strategy for palliative care.   
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CHAPTER 3 
Materials and Methods 
 
3.1 Study Design 
 
This is a retrospective study using data from subjects who have had admissions into 
HHC from 1 January 2000 to 31 December 2010. All patient information was 
captured at the point of admission. Information such as social demographic 
information, primary diagnosis, co-morbidities, medication prescription, initial 
assessment by the medical and social-work team as well as follow up notes were 
captured in the Electronic Medical Records (EMR). Primary diagnosis and co-
morbidities were captured in both International Classification of Diseases (ICD) 
version 9, ICD version 10 and in plain text. This information was further standardized 
into ICD version 10, and diseases were further categorized into major organ group for 
analysis.  Patients, who have been admitted into HHC, were followed up by the HHC 
team based on the prescribed time period for 6 months before being reassessed if they 
require further care. If their conditions were deemed stable, they would be discharged 
and readmitted when they required hospice care. Patients, who were assessed to 
require further hospice care, were further cared for till they become stable and 
discharged or deceased; patients who were discharged from HHC are not followed up 
or tracked until next admission.  
3.2 Data  
 
Data from patient records over the period 1 January 2000 and 31 December 2010 was 
extracted from the HHC EMR. The EMR was implemented in 2004 for all newly 
admitted patients. Medical records prior to EMR implementation were kept in case 
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files. As part of the EMR implementation in 2004, all the case notes were transcribed 
into the EMR system.    
 
The variables examined were patient demographics, place of death, sources of 
referral, relationship of the primary decision maker (defined as the primary person 
who makes the decision concerning the treatment and care of the patient) to the 
patient, principal diagnoses at first referral and level of subsidy received. The data 
was mainly extracted from admission documentation, referral/ hospital discharge 
forms or self-reporting from the patient’s family or a member of HHC team who had 
followed the patient through death.   
 
The subsidy level determined by the Ministry of Health, Singapore through means 
testing was based on the total household income per capita; the lower the per capital 
family income, the higher the amount of subsidy given. The subsidy given ranges 
from 0%, 25%, 50% and 75% of the norm cost which is the defined standard cost to 
provide services, inclusive of direct and indirect costs.32.   
 
3.3 Inclusion and exclusion criteria 
 
The inclusion criteria for analysis were patient records of first admissions to the HHC 
care with no prior history of receiving HHC care. 4,284 patients who were 
subsequently readmitted into the HHC service (post-discharge from the HHC service) 
were excluded from analysis as this study was focused on the demographic and 
diagnoses of patients at the first admission into HHC care. All patients’ admission 
between the period of 1 January 2000 and 31 December were included in the 
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assessment of the impact of socio-demographic and primary diagnosis on death within 
6-months.  
 
3.4 Data Analysis 
 
All analyses were performed using Stata version 11 (StataCorp LP, Texas, USA). 
 
The socio-demographic and clinical profiles of the patients were tabulated and 
presented in the tables in the next chapter. Linear-by-linear association was used to 
assess for any trend in patient and disease characteristics as well as home hospice use 
over time. The test for trend was set at 0.01 Multivariable analysis using binary 
logistic regression was performed to identify the independent predictors of patient 
death within six months of admission into HHC program. The outcome of patient 
dying within six months from the point of admission into HHC was used as it is 
during this period of time that patients are reviewed and reassessed to determine if 
any additional service is required.     
 
3.5 Ethics Approval 
 
Ethics approval for this study was obtained from National University of Singapore 




4.1 Summary  
 
A total of 32,200 patient records were extracted from the electronic medical records 
system in the period 2000 to 2010. Of all the extracted patient records, 7,135 records 
were excluded from all analysis as they represented the readmission records of 
patients. The remaining 25,065 records thus represented 25,065 first admissions into 
the HHC service over 11 years and were analyzed for changes in social-demographic 
characteristics over time and tabulated in Table 1.  Missing data was less than 5% for 
all variables in all years except for the primary decision maker (<10% each year) and 
place of death, (16 – 22.9% over 11 years) fields.   
Table 1. Socio-demographic characteristics, referring source and death location 
of all first admissions into home hospice care service from 2000 to 2010 
(N=25,065) 
Characteristics n (%) * 
Year of Admission  
   2000 1,971 (7.9) 
   2001 2,194 (8.8) 
   2002 2,013 (8.0) 
   2003 2,119 (8.5) 
   2004 2,287 (9.1) 
   2005 2,092 (8.3) 
   2006 2,418 (9.7) 
   2007 2,334 (9.3) 
   2008 2,524 (10.1) 
   2009 2,740 (10.9) 
   2010 2,369 (9.4) 
Referring Source  
   Acute 
 
     Public  23,337 (94.7) 
     Private 413 (1.7) 
  Primary Care  
     Public 17 (0.1) 
     Private 186 (0.8) 
  Community 649 (2.6) 
  Others 40 (0.2) 
* Numbers may not add up to 25,065 because of missing data. Only valid percentages 
are reported. 
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Table 1. Socio-demographic characteristics, referring source and death location of all 
first admissions into home hospice care service from 2000 to 2010 (N=25,065) 
 
Characteristics n (%) * 
Age  
   ≤ 20 85 (0.3) 
   21 – 39 613 (2.5) 
   40 – 49 1,888 (7.5) 
   50 – 59 4,297 (17.2) 
   60 – 69 5,971 (23.8) 
   70 – 79 7,179 (28.6) 
   ≥ 80 5,023 (20.1) 
Gender  
   Male  11,863 (47.3) 
   Female 13,198 (52.7) 
Religion  
   Buddhist 8,969 (35.8) 
   Taoist 4,884 (19.5) 
   Christian 3,831 (15.3) 
   Muslim 2,889 (11.5) 
   Hindu 556 (2.2) 
   Others 3,936 (15.7) 
Ethnicity  
   Chinese 21,119 (84.3) 
   Malay 2,690 (10.7) 
   Indian 945 (3.8) 
   Others 299 (1.2) 
Marital Status  
   Single 7,741 (30.9) 
   Married 16,343 (65.2) 
   Separated 923 (3.7) 
   Widowed 58 (0.2) 
  
Primary Decision Maker  
   Spouse 6,604 (27.3) 
   Children 13,070 (53.9) 
   In-Law 1,239 (5.1) 
   Parents 411 (1.7) 
   Siblings 1,239 (5.1) 
   Other Family Relation 394 (1.6) 
   Non Family Relation 273 (1.1) 
   Paid Caregiver 951 (3.9) 
   Self 59 (0.3) 
Death Location  
   Home 9,706 (39.7) 
   Hospital 13,684 (55.9) 
   Hospice 964 (3.9) 
   Others 87 (0.4) 
* Numbers may not add up to 25,065 because of missing data. Only valid percentages 
are reported. 
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Table 1. Socio-demographic characteristics, referring source and death location of all 
first admissions into home hospice care service from 2000 to 2010 (N=25,065) 
 
Residential Status   
   Singapore Citizen 24,500 (97.8) 
   Singapore PR 141 (0.6) 
   Foreigner 416 (1.6) 
Means Test Category  
   0% 8,365 (41.9) 
   25% 2,490 (12.5) 
   50% 4,865 (24.4) 
   75% 4,228 (21.2) 
Principal Diagnosis for Admission  
   Cancer 22,788 (92.7) 
   Non-cancer 1802 (7.3) 




4.2 Referral patterns 
 
Over an 11-year period, the number of patients receiving HHC care each year ranged 
from 1971 patients in 2000 to 2741 patients in 2009 (Figure 1).  The number of 
patients grew steadily over the 11-year period with an average of 2200 patients 
admitted per year to the service (p=0.008). There was also a statistically significant 
increase in the number of referrals for public acute institutions from 2000 to 2010 
(p<0.001), which formed at least 90% of all referral sources each year (Figure 2).  
Notably, the number of referrals from primary care providers (0.4% to 1.1%) and the 
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4.3 Socio-demographic profile 
The time trends in the socio-demographic profile are presented in Table 2 as below. The different socio-demographic characteristics are analysed 
in detail in the sub-sections thereafter. 
 
Table 2. Trends in socio-demographic characteristics, source of referral source and death location of all first admissions into home hospice care 
service from 2000 to 2010 
 
Variable 
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The distribution of the various age groups (in 10-year bands) remained stable over the 
study period. There was a significant increase in the number of patients aged 80 years 
and above (p<0.001) that was notable from 2005 onwards from 17.8% in 2005 to 
24.9% in 2010 (Table 2 and Figure 3). There was a significant decrease in the 
number of patients aged 20 years and below (p<0.001) from 0.9% in 2000 to 0.1% in 
2010, 21 to 39 years old from 4.1% in 2000 to 1.7% in 2010 and 40 to 49 years old 
from 9.0% in 2000 to 5.2% in 2010 (Table 2 and Figure 3).   
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Distribution of ages 
(%)
Year
20 years or less 30 – 39 years 40 – 49 years 50 – 59 years




From year 2000 to 2010, the percentage of male and female patients referred to HHC 
remained relatively stable (males: 46.0-47.6%, females: 52.4-53.9% (Table 2 and 
Figure 4), although there was a decreasing trend in the proportion of females during 
this period (p=0.03).   





The distribution of ethnic groups in HHC patients was similar to the ethnic 
composition at the national level1 during the same time frame. From year 2000 to 
2010, there was a reduction in the percentage of Chinese patients from 86.1% to 
82.0%.  In contrast, the percentages of Malay and Indian patients significantly 



















4.3.4 Marital Status 
 
Over the 11-year period, the number of married patients was still significantly higher 
than those who were either single, separated or widowed for all years. The gap 
between these two groups of patients narrowed from 33.7% in 2000 to 24.3% in 2010 
(Table 2 and Figure 5). 
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Distribution of marital 
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4.3.5 Primary decision maker 
 
From Table 2 and Figure 6, a significant trend (<0.001) was observed towards 
patient’s children taking on the role of primary decision maker. This corresponded to 
a downward trend for spouses (p<0.001). Notably, only 0.0% to 0.6% of patients 
named themselves as the primary decision maker in HHC records each year. 
Figure 6.  Time trends in patient distribution by relationship of primary decision 
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4.3.6 Means-test category (subsidy level) 
 
Over the years, the percentage of patients eligible for subsidies was higher than those 
not eligible. However, the difference in percentages between those eligible and 
ineligible for subsidies narrowed from 32.0% to 5.2% in 2003 and 2010 respectively 
with a significantly increasing (p<0.001) trend of patients ineligible for subsidy 
(Figure 7a). There was a significant downward trend (p<0.001) for the percentages of 
those eligible for 75% subsidy (i.e. those with the lowest family income based on 
means testing). After 2006, the percentage of those eligible for 75% subsidy was less 
than those receiving 50% subsidy (16.2-18.6% versus 23.0-26.3% respectively) 
(Figure 7b).   
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Figure 7b.  Time trends in patient distribution by level of subsidy 
 
 
Eligibility is determined by means testing based on household income, where lower 
income households are eligible for higher subsidy.  Only data from 2003 is shown in 
the graph as at least 40% of data was absent for the years 2000-2002.  All data is 
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4.3.7 Place of death 
 
Home and hospital remained the key places for death in patients receiving home 
hospice care (39.7% and 55.9% respectively, Table 1). A significant increasing trend 
towards home deaths (28.9% in 2000 to 39.1% in 2010, p<0.001) and decreasing 
trend towards hospital deaths (71.0% in 2000 to 46.4% in 2010, p<0.001) was 
observed (Figure 8).  
 
Figure 8.  Time trends in patient distribution by place of death   
 
The mean percentage of missing data for each year was 18.3% with a maximum of 
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4.4 Factors Associated with Death within 6 Months of Admission – Social 
Demographic 
 
Of all patients admitted into HCA, 70.1% (N=19,080) were reported to have died 
within 6 months after admission. The association of the various socio-demographic 
factors on death within 6 months after admission is presented in Table 3.  
 
Referral source, marital status, ethnicity, primary decision maker and type of 
diagnosis were found to be significantly associated with death within 6 months of 
admission into HHC. On the contrary, age, level of subsidy and gender did not predict 
death within 6 months after admission.  
 
A referral source from community providers was most significantly associated with 
death within 6 months of admission (OR 5.44, 95% CI 1.9 – 15.5), followed by the 
acute care public providers (OR 4.09, 95% CI 1.5-11.1) and private primary care 
providers (OR 3.33, 95% CI 0.9 – 12.2) as compared to acute care private providers. 
This implies that as compared to acute care private providers, patients referred by 
community providers were 4 times more likely to die, and patients referred by private 
primary care providers were 2 times more likely to die within 6 months of admission. 
 
Patients who were separated (OR 1.67, 95% CI 1.22 – 2.27) or remained single (OR 
1.57, 95% CI 1.34 – 1.84) were more likely to die within 6 months of admission as 
compared to patients who were married. Patients who were separated were 1.7 times 
(OR 1.67, 95% CI 1.57 – 1.77) as likely to die within 6 months after admission as 
compared to those who were married. Similarly, patients who remained single (OR 
1.57, 95% CI 1.34 – 1.84) were 1.6 times as likely to die. 
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Patients who are Muslim (OR 3.20, 95%CI 1.87 – 5.48), Hindu (OR 2.17, 95%CI 
1.03 – 4.57), and Christians (OR 1.14, 95%CI 0.96 – 1.28) are more likely to die 
within 6 months of admission as compared to Buddhist.   
 
Ethnicity is significantly associated with death. Chinese patients were 2 times as 
likely to die as compared to the Malays (OR 0.52, 95% CI 0.27 – 1.01); and Indian 
patients (OR 0.25, 95% CI 0.14 - 0.43) were 4 times as likely as die within 6 months 
of admission.  
 
Patients who appointed themselves (OR 4.97, 95% CI 2.2 – 11.3) as the primary 
decision maker were the highly associated with dying within 6 months of admission. 
Similarly, patients who had no family relation with their primary decision makers 
(OR 1.26, 95% CI 0.76 -2.07) or who appointed their in-laws (OR 1.16, 95%CI 0.76 -
2.07) / siblings (OR 1.12, 95% CI 0.85 – 1.48) as the primary decision maker were 
more likely to die within 6 months of admission as compared to those whose children 
were the primary decision makers. Patients with spouse (OR 0.95, 95% CI 0.79 -
1.14), parents (OR 0.69, 95% CI 0.36 – 1.32), paid caregiver (OR 0.46, 95% CI 0.29 
– 0.70) or had other family relation apart from spouse/ in-laws/ siblings (OR 0.47, 
95% CI 0.24 – 0.91) as the primary decision maker were less likely to die within 6 
months of admission.  
 
Cancer patients were less likely to die within 6 months of admission as compared to 
non-cancer patients (OR 0.76, 95% CI 0.6 – 0.9). 
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Patients were more likely to die in other locations (OR 4.29, 95% CI 2.91 - 6.33) or in 
the hospice (OR 3.03, 95% CI 2.37 – 3.90) as compared to dying at home. Patients 
were 4 times as likely to die in other locations and 3 times as likely to die in the 
hospice as compared to dying at home. Patients were as likely to die in hospital as to 
die at home (OR 1.13, 95% CI 0.9 -1.3). 
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Table 3. Analysis of Socio-demographic Factors Associated with Death within 6 Months of Admission (N=19,080) 
 
Variables Crude OR (95% CI) Adjusted OR (95% CI) p-value  
Referring Source   <0.001  
   Acute Care Private Providers 1.00 1.00   
   Acute Care Public Providers 1.87 (1.46 – 2.42) 4.09 (1.51 – 11.09) 0.006  
   Community Providers 3.877 (2.93 – 5.12) 5.44 (1.91 – 15.45) 0.001  
   Private Primary Care     
Providers 
1.11 (0.72 – 1.73) 3.33 (0.91 – 12.20) 0.069  
  
 
Age  0.172 
   21-39 1.00 1.00  
   40-49 1.15 (0.94 – 1.40) 
 
0.94 (0.56 – 1.56) 0.80  
   50-59 1.23 (1.02 – 1.47) 0.93 (0.57 – 1.51) 0.76  
   60-69 1.17 (0.98 – 1.40) 
 
0.97 (0.59 – 1.58) 0.90  
   70-79 1.12 (0.94 – 1.35) 0.91 (0.55 - 1.48) 0.69  
   >80 1.13 (0.95 – 1.36) 0.97 (0.58 - 1.60) 0.90  
   < 20 1.40 (0.89 -2.18) 0.77 (0.16 - 3.67) 0.74  







Marital Status   <0.001  
   Married 1.00 1.00   
   Separated 2.57 (2.27 – 2.90) 1.67 (1.22 – 2.27) 0.001  
   Single 1.67 (1.58 – 1.77) 1.57 (1.34 - 1.84) <0.001  
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Means Test   <0.001  
   0% 1.00 1.00   
   25% 0.81 (0.73 -0.88) 1.04 (0.84 - 1.28) 0.696  
   50% 0.97 (0.90 – 1.04) 1.01 (0.85 – 1.19) 0.900  
   75% 0.59 (1.48 – 1.71) 0.98 (0.85 -1.19) 0.851  
    
Death Location   <0.001  
   Home 1.00 1.00   
   Hospice 1.55 (1.31 -1.85) 3.03 (2.37 - 3.90) <0.001  
   Hospital 1.17 (1.05 -1.31) 1.13 (0.99 - 1.29) 0.143  
   Others 3.71 (2.72 -5.08) 4.29 (2.91 -6.33) <0.001  
 
 
   
Religion   <0.001  
   Buddhist 1.00 1.00   
   Christian 1.22 (1.13 -1.32) 1.14 (0.96 - 1.28) 0.164  
   Hindu 0.99 (0.84 -1.19) 2.17 (1.03 - 4.57) 0.042  
   Muslim 0.70 (0.64 -0.77) 3.20 (1.87 - 5.48) <0.001  
   Others 0.98 (0.91 -1.06) 0.49 (0.39 - 0.63) <0.001  
   Taoist 1.03 (0.96 -1.11) 0.97 (0.82 - 1.14) 0.300  
 
 
   
    
Gender   <0.001  
   Male 1.00 1.00   
   Female 1.17 (1.11 -1.23) 1.06 (0.92 – 1.23) 0.380  
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Ethnicity   <0.001  
   Chinese 1.00 1.00   
   Indian 0.98 (0.85 -1.12) 0.52 (0.27 - 1.01) 0.051  
   Malay 0.64 (0.58 -0.70) 0.25 (0.14 - 0.43) <0.001  
   Others 1.13 (0.90 -1.41) 1.22 (0.72 - 2010) <0.001  
     
Primary Decision Maker   <0.001  
   Children 1.00 1.00   
   In-law 0.88 (0.77 -0.99) 1.16 (0.76 - 2.07) 0.280  
   No-Family Relation 2.71 (2.18 -3.37) 1.26 (0.76 - 2.07) 0.408  
   Other Family Relation 2.67 (2.23 -3.20) 0.47 (0.24 - 0.91) 0.025  
   Paid Care Giver 0.74 (0.63 -0.87) 0.46 (0.29 - 0.70) <0.001  
   Parents 1.12 (0.91 -1.37) 0.69 (0.36 - 1.32) 0.809  
   Self 4.92 (3.15 – 7.69) 4.97 (2.19 - 11.29) <0.001  
   Siblings 1.77 (1.58 -1.98) 1.12 (0.85 - 1.48) 0.032  
   Spouse 0.86 (0.80 – 0.91) 0.95 (0.79 - 1.14) 0.995  
     
Diagnosis   <0.001  
  Non Cancer 1.00 1.00   
   Cancer 0.55 (0.51 – 0.61) 0.76 (0.61 - 0.94) 0.012  
OR = Odds Ratio 
CI = Confidence Interval 
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4.5 Clinical Diagnosis of patients receiving HHC care 
4.5.1 Baseline Clinical Diagnosis 
 
Of 25,065 subjects, 92.9% (N = 22,796) had a primary diagnosis of cancer on referral 
to HHC. Amongst all cancer patients admitted into HHC, lung cancer (23.6%) was 
the commonest cancer type followed by lower gastrointestinal (14.0%) and upper 
gastrointestinal cancers (12.6%).  
 
Among all patients admitted to HHC, advanced renal disease (7.7%) was the most 
common diagnosis amongst all non-cancer admissions. Details of the principal 
diagnosis for admission for all HHC patients in the period from 2000 to 2010 are 
presented in Table 4.  
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Table 4. Principal diagnosis for admission of all first admissions into home hospice care service from 2000 to 2010  
 
Principal Diagnosis for Admission 
Total 
(N=24,532)* Male (N = 12,906)* Females (N=11,623)* 
n (%) n (%) Rank Amongst Males n (%) 
Rank Amongst 
Females 
Cancer (n=22,796)      















   Hepatobiliary  2,280 (9.3) 1,538 
(11.9) 
4 742 (6.4) 7 
   Breast 1,855 (7.6) 6 (0.05) 20 1849 (15.9) 2 
   Gynecological 1,346 (5.5) N/A N/A 1,346 
(11.6) 
4 
   Haematological 786 (3.2) 417 (3.2) 9 369 (3.2) 9  
   Unknown Primary 708 (2.9) 324 (2.5) 10 384 (3.3) 8 
   Nasopharynx 704 (2.9) 536 (4.2) 7 168 (1.5) 12 
   Urinary 655 (2.7) 420 (3.3) 8 235 (2.0) 10 
   Prostate 537 (2.2) 537 (4.2) 6 N/A N/A 
   Head and Neck 517 (2.1) 413 (3.2) 11 104 (0.9) 14 
   Bone and Connective Tissue 346 (1.4) 158 (1.2) 13 188 (1.6) 11 
   Brain  320 (1.3) 172 (1.3) 12 148 (1.3) 13 
   Endocrine 137 (0.6) 48 (0.4) 14 89 (0.8) 15 
   Skin 103 (0.4) 47 (0.4) 15 56 (0.5) 16 
   Salivary Gland 78 (0.3) 44 (0.3) 16 34 (0.3) 17 
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   Mediastinal 42 (0.2) 23 (0.18) 19 19 (0.2) 18 
   Heart 33 (0.2) 25 (0.2) 18 8 (0.1) 19 
   Male Reproductive 28 (0.1) 28 (0.2) 17 N/A N/A 
   More than 1 Primary Site 2 (0.0) 1 (0.0) 22 1 (0.0) 22 
   Other Respiratory Tract 2 (0.0) 2(0.0) 21 0 (0.0) 23 
   Others 2 (0.0) 0 (0.0) N/A 2 (0.0) 21 
Non-Cancer (n=1,736)      
   Advanced Renal Disease 1,732 (7.7) 716 (5.5) 5 1,016 (8.7) 6 
   Advanced Respiratory Disease 3 (0.0) 0 (0.0) N/A 3 (0.0) 20 
   Advanced Cardiac Disease 1 (0.0) 1 (0.0) 22 0 (0.0) N/A 
* Numbers may not add up to 25,065 because of missing data 
N/A: Not applicable 
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4.5.2 Trend of Clinical Diagnosis 
 
Table 5 shows the annual trend in principal diagnoses for all patients admitted into 
the HHC program over the 10-year period and stratified into cancer versus non-
cancer. The proportion of patients admitted into HHC for various types of cancer have 
remained relatively steady over the time period with the exception of lung, lower and 
upper gastrointestinal, hepatobiliary, nasopharyngeal and salivary gland cancers 
demonstrated a decreasing trend.  In contrast, for non-cancer diagnoses for both 
genders combined, there was a sharp increase in proportion of patients admitted for 
end-stage renal failure from 2.6% in 2003 to 10.2% in 2010 with a peak of 12.2% in 
2007 (Table 5).   
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Table 5. Trend in principal diagnosis for admission of all patient first admissions into home hospice care service from 2000 to 2010  
Principal Diagnosis for Admission 
n (%) p-value 




























































































































































































































































































































































































































































































































































































4.5.3 Clinical Diagnosis – Cancer 
 
Tables 6 and 7 show the principal diagnoses for admissions into the HHC program 
over the 11-year period for male and female patients respectively. Among male 
patients admitted into HHC, lung cancer (29.7%) was the most common diagnosis, 
followed by upper gastrointestinal cancer (14.1%) and lower gastrointestinal cancer 
(14.0%) (Table 5).  From 2000 to 2010, the proportion of males admitted for lung, 
upper gastrointestinal, nasopharyngeal and salivary gland cancers as the primary 
diagnosis decreased while the proportion of males admitted for prostate and urinary 
cancers as primary diagnosis increased (Table 6). Among female patients, lung 
cancer (16.9%) was the most common diagnosis, followed by breast cancer (15.9%) 
and lower gastrointestinal cancer (13.2%) (Table 5). During the same period, the 
proportion of females admitted for lung, lower and upper gastrointestinal, 
nasopharyngeal and salivary gland cancer decreased (Table 7).   
 
4.5.4 Clinical Diagnosis – Non-Cancer 
 
For non-cancers among males, advanced renal disease was also the commonest 
principal diagnosis for admission (5.5%) and among females, advanced renal disease 
was the commonest diagnosis (8.7%) (Table 4). Admissions for advanced renal 





4.6 Factors Associated with Death within 6 Months of Admission – Clinical 
Admission Diagnosis 
 
The association of the clinical admission diagnosis on death within 6 months after 
admission is presented in Table 8.  
 
Patients with cancer as their primary diagnosis have a lower likelihood of dying 
within 6 months of admission as compared to patients who are admitted for non-
cancer diseases (OR 0.55, 95%CI 0.51 – 0.61).  Amongst all cancer patients, patients 
diagnosed with brain (OR 1.70, 95% CI 1.24 - 2.33), endocrine (OR 1.40, 95% CI 
0.95 – 2.08), haematological (OR 1.16, 95% CI 0.90 – 1.51), head and neck (OR 1.25, 
95% CI 0.94 – 1.67), male reproductive (OR 1.61, 95% CI 0.79 -3.26), mediastinal 
(OR 1.19, 95% CI 0.62 – 2.27), nasopharynx (OR 1.19, 95% CI 0.62 – 2.27), other 
respiratory tract (OR 2.11, 95% CI 0.13 – 34.14) and prostate (OR 1.3, 95% 0.98 – 
1.71) as the primary site were more likely to die within 6 months of admission as 
compared to patients who are admitted for bone and connective tissue cancer. The 
odds of death within 6 months post admission for patients diagnosed with brain were 
1.65 times, endocrine were 1.47 times, haematological were 1.21, head and neck were 
1.33, male reproductive were 1.70, mediastinal were 1.21, nasopharynx were 1.32, 
other respiratory tract were 2.27 and prostrate were 1.41 times as much as those 
patients diagnosed with bone and connective tissue cancer. Patients admitted for 
cancers of gynecological (OR 0.90 , 95% CI 0.70 – 1.16), heart (OR 0.56, 95% CI 
0.22 – 1.42), hepatobiliary (OR 0.52, 95% CI 0.40 – 0.67), lower gastrointestinal (OR 
0.79, 95% CI 0.61 – 0.99), lung (OR 0.76, 95% CI 0.60 – 0.96), salivary gland (OR 
0.63, 95% CI 0.34 – 1.14), skin (OR 0.52, 95% CI 0.31 – 0.89), unknown primary 
(OR 0.58, 95% CI 0.44 – 0.77),  upper gastrointestinal (OR 0.49, 95% CI 0.39 – 0.63) 
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and urinary (OR 0.87, 95% CI 0.66 – 1.15) were less likely to die within 6 months of 
admission as compared to patients admitted for bone and connective tissue cancer.   
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Table 6. Trends in principal diagnosis for admission of all male patient admissions into home hospice care service from 2000 to 2010  
 
Principal Diagnosis for 
Admission 
n (%) P-value for 
















































































































































































































































































































































































































































































Non Cancer (N=717) 











































Table 7. Trends in principal diagnosis for admission of all female patient admissions into home hospice care service from 2000 to 2010  
 
Principal Diagnosis for Admission 

























Cancer (N = 8,755) 





































































































































































































































































































































































































































Non-Cancer (N = 1,019) 













































Table 8. Effect of Principal Diagnosis on Death within 6 Months of Admission (N=19,080) 
 
Variables Crude OR (95% CI) Adjusted* OR (95% CI) p-value 
Cancer   <0.001 
   Bone and Connective Tissue 1.00 1.00  
   Brain 1.65 (1.21 – 2.26) 1.70 (1.24 – 2.33) 0.001 
   Endocrine 1.47 (1.00 – 2.18) 1.40 (0.95 – 2.08) 0.049 
   Gynaecological 0.95 (0.74 – 1.22) 0.90 (0.70 -1.16) 0.698 
   Haematological 1.21 (0.93 – 1.57) 1.16 (0.90 – 1.51) 0.147 
   Head and Neck 1.33 (1.00 – 1.76) 1.25 (0.94 – 1.67) 0.047 
   Heart 0.59 (0.23 – 1.49) 0.56 (0.22 – 1.42) 0.265 
   Hepatobiliary 0.56 (0.43 – 0.71) 0.52 (0.40 – 0.67) <0.001 
   Lower Gastrointestinal 0.83 (0.66 – 1.05) 0.79 (0.61 – 0.99) 0.123 
   Lung 0.81 (0.65 – 1.02) 0.76 (0.60 – 0.96) 0.074 
   Male Reproductive 1.70 (0.84 – 3.44) 1.61 (0.79 – 3.26) 0.141 
   Mediastinal 1.21 (0.63 – 2.30) 1.19 (0.62 – 2.27) 0.566 
   Nasopharynx 1.32 (1.02 – 1.72) 1.28 (0.98 – 1.67) 0.037 
   Other Respiratory Tract 2.27 (0.14 – 36.54) 2.11 (0.13 – 34.14) 0.564 
   Prostate 1.41 (1.07 – 1.86) 1.30 (0.98 – 1.71) 0.014 
   Salivary Gland 0.66 (0.36 – 1.20) 0.63 (0.34 – 1.14) 0.173 
   Skin 0.56 (0.33 – 0.95) 0.52 (0.31 – 0.89) 0.031 
   Unknown Primary 0.62 (0.47 – 0.83) 0.58 (0.44 – 0.77) 0.001 
   Upper Gastrointestinal 0.53 (0.41 – 0.67) 0.49 (0.39 – 0.63) <0.001 
   Urinary 0.92 (0.70 – 1.21) 0.87 (0.66 -1.15) 0.566 
*Adjusted for Age 
OR = Odds Ratio 






A key finding in our study was that more than 90% of the patients admitted to HHC 
for home hospice care were cancer patients over the time period 2000-2010. 
Comparing our study findings with the national cancer registry deaths for men and 
women from 2006-2010, we observed that the top 5 cancer deaths for men were lung, 
colorectal, liver, stomach and pancreatic cancers33, 34; the top 5 cancer deaths for 
women were breast, lung, colorectal, stomach and upper gastrointestinal. There was 
little difference in the distribution of cancer types between subjects referred to HHC 
and the national data on the distribution of the top 10 cancer types causing death35, by 
gender and by ethnicity profile. There was an increase in the proportion of advanced 
renal disease patients admitted into HHC from 1.5% to 10.2% from 2000 to 2010. 
Comparing to the Singapore renal registry for the same time period, there was a 
similar increasing incidence increase from 629 cases in 2000 to 741 cases in 2010 of 
Chronic Kidney Disease Stage 5 patients annually36.  
 
About 91.2% of all patients have spouse or children as their primary decision-maker 
for their conditions, demonstrating the active role which family members in 
Singapore play in healthcare decision-making for patients37, 38.  The notion that 
decision-making in Singapore’s asian culture tends to be family based39 is also 
supported by a local study on advanced care planning (ACP) where the involvement 
of family unit in ACP was viewed as important39.   
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Palliative care started out caring for those who were dying from cancer and has 
progressed to caring for those with advanced stages of non-cancer diseases (e.g. renal 
and cardiorespiratory diseases).40  Our findings indicate that the home hospice care of 
those with non-cancer diagnoses was mostly confined to those with advanced renal 
disease and few with advanced respiratory or cardiac disease.  These findings contrast 
with local mortality data where cardiac diseases are the 2nd highest cause of death 
(which includes advance cardiac disease), suggesting that patients with advanced 
cardiac disease (e.g. end stage heart failure) in Singapore may be underserved by 
home hospice services. Apart from these advanced diseases and cancer, patients who 
suffer from other advanced stage diseases such as autoimmune disease, acquired 
immunodeficiency disease syndrome (AIDS) and neurological diseases would benefit 
from home hospice and palliative care. A possible explanation for the lower referral 
rates of patients with non-cancer diagnoses to palliative care may be related to the 
greater difficulty in prognostication of non-cancer conditions at end-of-life in contrast 
to cancer41, 42.    Those with non-cancer diseases may not be referred if their primary 
physician did not think that the patient would benefit from palliative care.  In 
addition, one other possibly for low acceptance rate of palliative care by patients is 
the misconceptions that palliative care is only for those who are about to die due to 
the low awareness of the full value of palliative care42.  As a result of this group 
patients who will benefit from palliative care are not accepting it and not able to reap 
the benefits of this program.  Therefore, it is important to put in place measures to 
ensure that proper communication about palliative care needs to be put in place to 
change the perception.  The inherent admission criteria for palliative care is not 
clearly defined as such the referral is based on the knowledge of the attending 
physician and his team, there needs to be clearly defined admission criteria and 
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training be put in place for all healthcare workers to adhere.  Lastly, the majority of 
patients admitted into palliative care are cancer patients, with an ageing population, a 
potential increase in age related diseases would be prevalent and palliative care would 
be in demand.  As such specialized training and development for healthcare workers 
in palliative care should be put in to manage patients with all types of advanced 
progressive diseases.   
  
The national cancer registry showed an annual increase in incidence from 9,417 in 
2006 to 11,069 in 201043 (17.5% increase). However, HHC showed a flattening in the 
number of referrals during the same period. Home hospice care is manpower intensive 
service due to the frequency of visits required supporting the patients at the last few 
weeks of life and the availability of manpower limits the admission of patients. In 
2006, the HHC team was managing more than 30 patients per nurse (higher than the 
recommended of 16-2044 or 25 recommended by Doyle and the Singapore Hospice 
Council respectively for optimal care provision for home hospice care), so HHC had 
to limit the referrals when the patient-nurse ratio exceeded what was recommended 
hence the plateauing admissions into HHC at about 2000 patients annually.  This 
study finding suggests that service expansion in response to increasing demand can 
only realistically occur with adequate manpower. With chronic shortages in 
manpower and Singapore’s rapidly ageing population, meeting the projected increase 
in demand for palliative care is likely to be difficult for hospice home care services in 
future if specific strategies to increase manpower recruitment and retention are not 
implemented in the coming years.  
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Lastly, we found that the proportion of HHC patients dying at home has almost tripled 
from 24.7% in 2001 to 78.7% in 2010.  However, two published national studies on 
the place of death for cancer patients and the elderly in Singapore reported that only a 
third died at home.45, 46 The majority of cancer patients reported that they prefer to die 
and be cared at home than in a hospital,47, 48 suggesting that HHC services has been 
helping patients achieve their preferred place of death.  In contrast, a registry based 
study of place of death for patients with cancer in Singapore (2000 to 2009)45 found 
that 52.9% of patients died in hospital, 30.3% at home and 10.7% in in-patient 
hospice. All this suggests that there is a still a significant reliance on hospital death 
for patients (63.6%) with cancer and home hospice care has the potential to increase 
the proportion of patients dying at home.  In another study, a referral-to-death interval 
of more than 30 days is associated with increased likelihood of dying at home49.  With 
an increasing demand of community healthcare services due initiatives by the 
Ministry of Health to develop regional health systems and home first initiatives 
coupled with increasing trends of chronic diseases such as cancer and chronic kidney 
disease, the potential demand for home palliative care services is predicted to, the 
potential demand for home care services for cancer patients is predicted to rise 
especially with an aging population in Singapore.   
 
Currently, means-testing for home hospice services is based on specific ranges of 
monthly household income as derived by dividing the total income of all individuals 
by the total number of individuals with the same official registered address. However, 
prior to 2010, mean-testing was based on family income as derived by dividing the 
total income of all the members of the family by the total number of family members 
and is not restricted by the physical family address. Means-testing aims to ensure that 
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financial subsidies are given to the socioeconomically disadvantaged. However, the 
increase in rates of subsidy ineligibility and corresponding decline in eligibility rates 
for the highest subsidy level suggests that monthly median household income 
thresholds for subsidy eligibility did not keep pace with the average annual increase in 
monthly household incomes of 3% during the period, resulting in fewer patients 
qualifying for the highest subsidies. Our study findings indicate that means-testing 
guidelines should be periodically reviewed and adjusted for economic factors such as 
inflation and natural increases in incomes. Another explanation for the reduction in 
highest subsidy eligibility could be related to difficulties in obtaining income 
statements from family members to perform means testing. To address these 
difficulties, the government undertook changes aimed at easing the burden of 
conducting means testing to enable more patients to receive subsidies such as 
modifying the income criteria from household per capita family to household monthly 
income and using taxpayer-authorized electronic tax submissions to obtain income 
information.    
 
Our study findings indicated that age adjusted odds ratio show that certain cancers 
such as gynecological, heart, hepatobiliary, lower gastrointestinal, lung, salivary 
gland, skin, upper gastrointestinal and urinary have a lower possibility of death within 
6 months; other cancers such as brain, endocrine, haematological, head and neck, 
male reproductive, mediastinal, nasopharynx, other respiratory tract and prostate have 
a higher possibility of death within 6 months as compared to bone and connective 
tissue.  This resulting healthcare and social services utilization would be higher and in 
return the cost of provision of care is different.  As such there is a need to stratify the 
admission criteria and funding mechanism for broad groups of cancer and results 
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from this study, indicate that the need to stratify based on the prognosis of each of the 
cancers.   
 
Today the results still show that the patients tend to die in hospice or in hospitals.  
From a recent study, we noted that for cancer there is a strong association between 
referral to death location and another study showed that individuals are prefer to be 
cared for or like to care for their family members at home.  The potential demand of 
this service is going to increase and there is a need to be further development in this 
area.  The following are some recommendations for the development. 
 
Recommendations: 
a. Apart from public acute providers, there is a need to focus on the development 
of public primary care providers and community providers. Education 
programs to be put in place for healthcare workers to identify cancer patients 
and equip them with the necessary skills and knowledge to refer them to the 
appropriate resource. 
 
b. As Singapore is aging rapidly, the potential age group that would highly likely 
use home hospice service will be 40 years and above.  Based on projections, 
by department of statistics Singapore till year 20204, the countries age profile 
will comprise of more than 70% with age 40 years and above in this group, 
there must be measures put in place to deal with the potential increase in 
numbers.  Admission criteria, training and development of palliative care 
programs focusing on advanced renal disease, advanced cardiac disease, as 
well as cancers of the brain and the male reproductive organ should be given 
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due attention as this study showed that the likelihood that a patient would die 
within 6 months of admission is high with these conditions.   
 
c. Individuals who are single and separated are shown to be more likely to use 
this service.  Individuals without immediate family as primary decision maker 
i.e. children, parents and spouse are likely to die within the 6 months of 
admission.  Coupled with Singapore’s declining birth rate and lowered number 
marriages annually, we will start to evolve into a society of singles.  This 
would potentially pose an issue in the management of cancer patient in the last 
6 months of their life and respecting the patient’s wishes i.e. dying at home.  
Additional support mechanism needs to be put in place to allow community 
support and help the individuals understand and see the value of the 
community support especially helping them manage through the last days of 
their life.   
 
d. Learning from U.S., Australia and Hong Kong, government funding is 
necessary in the sustainability of palliative programs and strong government 
leadership is necessary to steer the delivery of palliative care in the right 
direction.  Although the services in Singapore are free for the patients, 
government funding in the form of means tested funding needs to be reviewed. 
During the study period from 2000 to 2010, it was shown that more 
individuals were either not receiving or were receiving minimal subsidy. The 
pool of patients receiving maximum subsidy is decreasing.  In addition, we see 
that persons who qualify to receive 75% and 50% healthcare service subsidy, 
based on the means-test subsidy band, are highly likely to die within 6 months 
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of admission.  It could mean that these groups of people are delaying the 
admission until their medical conditions got very severe and needed support 
from a medical team, due to the high out-of-pocket cost.  The government 
should look into reviewing the subsidy criteria.   
 
5.2 Future Work 
 
Currently, this study provided an overview of the time trends of patient profile by 
socio-demographic and clinical factors and it forms the baseline understanding of the 
home hospice patients in Singapore. Using the baseline information from this study, 
there is possibility for future work to extend the understanding to do the following: 
 
1. Factors affecting death location for patients 
Currently most patients die either in hospital or in hospice.  Ministry of 
Health’s initiative of home first and increasing the focus on value of the 
patient’s home as the first line of support, there is a need to build the 
capability of the healthcare providers to support the patient at home.  With this 
potential increase, there is a need to look at the social demographic makeup of 
the patients and address the social requirements apart from the disease 
condition and the specialization required to manage these patients.  
 
2. Health services utilization 
Home healthcare and Home hospice is resource intensive.  This is even more 
evident for patients at the end stages of their illness.  With the ageing 
Singapore, there would be more patients looking for support in the community 
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and end-stage organ failures and cancer are going to be the top few conditions 
that the patients die from.  With this baseline study we will be able provide 
some insights on the conditions that the healthcare workers need to be 
equipped to handle.  The dataset which HCA has includes the frequency of 
visit to each patient and this would be important information that can be 
analyzed to understand the intensity required to manage patients suffering 
from the clinical conditions and plan or prepare the appropriate resources to 
support these patients and for future planning for such resources. 
 
3. Overall healthcare cost for home palliative patients.   
Today home hospice care is provided by the organizations free of charge and 
the true cost of provision for this care is unknown due to the charitable 
donations that currently offset the overall cost of this service.  The HCA data 
covers information such as frequency of visit and drug use.  Analyzing this 
additional data using the foundation built from this thesis would be able to 
help policy makers understand the true cost of providing such services to the 
community.  This in return would help the government provider the 
appropriate funding level to the VWOs who are providing such services so 
that the charitable donations can be used to assist those patients who cannot 






5.3 Strengths and Limitations 
 
The strength of this study is that it is the first study in Singapore to examine the socio-
demographic profile and clinical diagnosis of all patients who were admitted into a 
home hospice provider.  However, there are also limitations to our study. The study 
population in our study was first (and hence patient-unique) admissions and excluded 
repeat admissions of the same patient. We also did not report patient-centered 
outcomes such as patient’s functional status, survival or length of stay in this paper, 
although we intend to do so in future papers.   One the limitation is that the data 
collected was designed for patient care provision and not specifically designed for this 
study.  The other limitation is that data before 2004 was paper based and transcribed 







In summary, there is an increasing trend of home palliative care referrals from 1971 in 
2000 to 2369 in 2010 and more home palliative care patients dying in their own 
homes from 28.9% in 2000 to 39.1% in 2010.   More than 60% of the patients are 
aged 50 years and older, increasing trend of primary decision makers were children 
(48.8% to 63.3%) and decreasing trend of spouse (32.7% to 22.1%) and increasing 
trend of the patients are dying at home (28.9% to 39.1%) and decreasing trend of 
patients dying in the hospitals (71.0% to 46.4%).  There is an increasing trend of 
patients admitted to HHC with gynecological and prostate cancers and advanced renal 
disease.  Compared to patients referred by acute care private providers, patents 
referred by community providers and private primary care providers are more likely 
to die within 6 months of admission.  Patients who were separated or remained single 
were more likely to die within 6 months of admission as compared to patients who 
were married.   Ethnicity is significantly associated with death and patients who 
appointed themselves as primary care decision maker were highly associated with 
dying within 6 months of admission.  Cancer patients were less likely to die within 6 
months of admissions as compared to non-cancer patients. 
 
 Families, especially children, play an important role in healthcare decision-making 
for the dying patient.  Patients with non-cancer diagnoses appear to be an area of 
underserved need that home hospice services in Singapore need to address similar to 
those programs run in the U.S, Australia and Hong Kong where more than 70% of the 
patients in these programs are cancer patients18-20, 25, 50.  From the public health 
perspective, there is a need to review the care provision of palliative care for non-
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cancer patients and to equip the community to provide additional support home 
palliative care patients rather than relying on the provider.  In addition, the 
government’s involvement in palliative care is critical for the successful 
implementation and care delivery.  Government’s involvement should not limited to 
the regular review of financial assistance to the provider but also be the strong voice 
to encourage the adoption and acceptance of home palliative as an alternate to 
hospital care for the palliative care patients by relooking at the care delivery model 
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